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(57) Abstract 



Cartridge (10) includes first compartment (12) for holding a volume of energy 
absorbing stemming material (14) and adjacent second compartment (16) for holding 
a volume of energetic explosive or propel lant material (18). Initiator (28) is disposed 
in compartment (16). Dividing wall (22) separates compartments (12, 16) and may 
be conical in shape so as to deform and seal the borehole upon detonation of material 
(18). Cartridge (10) may be integrally formed or assembled from two separate 
containers coupled together. Compartment (12) can be made from thin-walled 
material including one or more slits or lines of weakness to facilitate deformation 
or bursting. Cartridge (10) can be secured to a stemming bar for placement in 
the borehole. Charging systems and methods of charging a hole formed in hard 
material are also described and claimed. 
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CARTRIDGE AND CHARGING SYSTEM 
INCORPORATING SAME 

5 

Field of the Invention 

The present invention relates to a cartridge and associated charging system, particularly 
for charging a hole in a hard material for the purpose of fracturing the hard material. 

10 Background of the Invention 

One known way of fracturing or excavating hard material such as rock is the drill and blast 
method. This involves drilling a hole in the hard material and charging the hole with a 
quantity of energetic material and preferably some type of stemming. In its most basic 
form this involves depositing a quantity of energetic material into the bottom of the hole, 

15 filling the remainder of the hole with a stemming material such as drill cuttings or 
aggregate and then initiating the energetic material causing a rapid increase of gas pressure 
at the bottom of the hole for fracturing the hard material. Often this is accompanied by the 
ejection of a quantity of the stemming material from the hole. 

2 0 The energetic material is typically supplied either as loose bulk material or packaged as a 
cartridge. The cartridge form is commonly used for small charge blasting and usually also 
includes an initiator. Stemming material is most usually available as a loose bulk material 
but can also be supplied in packages. The energetic; material and stemming material are 
purchased, delivered, stored and used separately. Similarly they are loaded separately into 

25 the hole by different machines. 

For commercial reasons it is important that the fracturing of hard material whether it be for 
mining or for civil excavation be accomplished as quickly as possible. Additional 
substantial commercial benefits can be obtained if charging of the hole can be 
30 accomplished with minimal handling of materials and use of equipment of low capital 
cost. For safety reasons it is also preferable if there is no, or at most only minimal ejection 
of low velocity stemming from the hole. 



WO 00/60301 



PCT/AU00/00265 



- 2 - 

Summary of the Invention 

It is an object of the present invention to provide a simple cartridge and associated 
charging system that is easy to use, requires minimal materials handling, and does not 
5 require the use of costly specialised machines for charging. 

According to one form of the invention there is provided a cartridge having a first 
compartment holding a volume of stemming material and a second compartment holding a 
volume of energetic material. 

10 

Preferably the cartridge includes a cartridge shell having a dividing waii to form, on 
opposite sides thereof, the first and second compartments. 

Preferably the cartridge shell includes a first container defining said first compartment and 
15 a second container defining said second compartment, and the first and second containers 
are joined end to end to form the cartridge, with said dividing wall provided between said 
first and second compartment. 

Preferably the first container has opposite first and second ends and the second container 
20 has opposite first and second ends and the second end of the first container and the first 
end of the second container are provided with respective complementary releasable 
engaging means for joining the first and second 9ontainers together. 

In one embodiment, the dividing wall is in the form of a first plug inserted into an end of 
25 the second compartment adjacent the first compartment. 

In a second embodiment, the dividing wall is in the form of a wall formed integrally with 
an end of the second compartment adjacent the first compartment. 

30 In a third embodiment, the dividing wall is part of a coupling device that couples the first 
compartment to the second compartment. 
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Preferably, the dividing wall is in the shape of a cone that converges in a direction from 
the first compartment to the second compartment 

5 Preferably the cone includes a lateral flange extending radially outwardly about a base of 
the cone and between the first and second compartments whereby, in use, upon initiation 
of the energetic material, the cone is deformed in a manner to spread the flange into 
abutting contact with the sides of the hole for resisting the escape of gases generated by 
the energetic material from above the second compartment 

10 

Preferably the cartridge further includes wedging means coupled to the first compartment 
to wedge between an outer peripheral surface of the first compartment and the side wall of 
the hole to form a seal in the hole. 

1 5 Preferably said wedging means includes a wedging cap that fits over said a free end of the 
first compartment, the cap having a tapered skirt that increases in thickness in a direction 
away from the second compartment 

Preferably a free end of the first compartment is provided with an end cap having a tapered 
2 0 external surface for mating with and assist in outward spreading of said wedging cap when 
said wedging cap is pushed onto said end cap. 

Preferably the cartridge further includes a passage passing through the first compartment 
to provide communication between the second compartment and a location remote from 
25 the cartridge. 

Preferably the cartridge further includes an initiator disposed in the second compartment 
for initiating the energetic material. 

30 Preferably the cartridge further includes an initiator cord or lead passing through the 
passage and connected at one end to the initiator and having a free opposite end for 
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connection to an initiation source. 

According to a further form of the invention there is provided a charging system for 
charging a hole formed in a hard material, the system including: 
5 a cartridge having a first compartment holding a volume of stemming 

material and a second compartment holding a volume of energetic material; and 

a stemming bar having a lower end engaging the cartridge when in the hole 
and an upper end adjacent or extending from the hole. 

10 Preferably in the chaining system the cartridge includes a coupling means for coupling the 
stemmed cartridge to the lower end of the stemming bar. 

Preferably the coupling means includes a recess of a shape complimentary to the shape of 
the lower end of the stemming bar for receiving the lower end of the stemming bar with 
15 an interference fit 

According to another aspect of the invention there is provided a method of charging a hole 
including the steps of: 

providing a cartridge having a first compartment holding a volume of stemming 
2 0 material and a second compartment holding a volume of energetic material; 

inserting the cartridge, with the second compartment first, into a hole formed in a 
hard material to be fractured; and 

inserting a stemming bar into the hole with a lower end of the stemming bar 
bearing on said cartridge. 

25 

Preferably the method further includes coupling the cartridge to the lower end of the 
stemming bar and inserting the stemming bar, lower end first, into the hole. 

Preferably the method further includes a step of mechanically holding the stemming bar in 
30 the hole. 
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Preferably said step of mechanically holding the stemming bar involves placing a massive 
object against an upper end of the stemming bar extending from the hole. 

Preferably the method further includes the step of applying a compressive force to the first 
5 compartment to radially expand the first compartment into contact with a peripheral 
surface of the hole. 



Preferably the step of applying a compressive force comprises applying a force to the 
upper end of the stemming bar which force is transmitted by the stemming bar to the first 
10 compartment 

Brief Description of the Drawings 

The embodiments of the present invention will now be described by way of example only 
with reference to the accompanying drawings in which: 
1 5 Figure 1 is a schematic representation of a first embodiment of the cartridge; 

Figure 2 is a schematic representation of a charging system incorporating a second 

embodiment of the cartridge; 

Figure 3 is a partially exploded view of the charging system incorporating a third 
embodiment of the cartridge; 
2 0 Figure 4 is a top view of a first container of the third embodiment of the ridge; 

Figure 5 is a side view of the first container shown in Figure 4; 
Figure 6 is a plan view of an end cap for Jhe first container; 
Figure 7 is a top view of a second container used in the third embodiment of the 
stemmed cartridge; 

2 5 Figure 8 is a side view of the second container shown in Figure 7; 

Figure 9 is a plan view of an end plate for the second container; 

Figure 10 is a view of section A-A used of the stemming bar used in the charging 

system depicted in Figure 3; 

Figure 1 1 is a sectional view of a fourth embodiment of the cartridge; 

3 0 Figure 12 is a sectional view of a fifth embodiment of the cartridge; 

Figure 13 is a sectional view of a sixth embodiment of the cartridge; 
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Figure 14 is a sectional view of a seventh embodiment of the cartridge; and 
Figure 1 5 is a sectional view of an eighth embodiment of the cartridge. 

Detailed Description of the Preferred Embodiments 
5 Figure 1 depicts the simplest form of the cartridge and associated charging system. The 
cartridge 10 has a first compartment 12 for holding a volume of stemming material 14 
such as gravel and a second compartment 16 for holding an energetic material 18. The 
stemming material acts to absorb as well as redirect or deflect blast energy. The term 
"energetic material" is intended to denote an explosive, a propellant, or a combination 

10 thereof. In its most basic form the stemming cartridge 10 includes a cylindrical shell 20 
having an internal dividing wall 22 which forms, on its opposite sides, the first and second 
compartments 12 and 16. A first end wall 24 is provided for closing off the compartment 
12 and a second end wall 26 is provided for closing off the second compartment 16. An 
initiator 28 is provided in the second compartment 16 for initiating the energetic material 

15 1 8. In this embodiment the initiator 28 can be activated by radio waves. 

In use, the cartridge 10 is placed at the toe of a hole formed in a hard material to be 
fractured, with the second compartment 16 first or lowermost. If the cartridge 10 does not 
fall to the toe (bottom) of the hole on its own accord it can be pushed to the bottom of the 

20 hole by use of a conventional stemming bar of uniform cross-sectional shape. The 
combination of the stemmed cartridge 10 and the stemming bar forms a charging system 
for charging the hole in the hard material. In this system, as explained in greater detail 
with reference to Figures 3-10 a lower end of the stemming bar engages a free end of the 
first compartment (ie the upper end of the cartridge 1 0). This can be simply by way of end 

25 to end face contact 

Figure 2 depicts a second embodiment of the cartridge 10A and a charging system 30 
incorporating the cartridge 10A. The cartridge 1 OA is in essence the same as the cartridge 
10 depicted in Figure 1 with the only substantive difference being an extension 32 of the 
30 shell 20 beyond the wall 24 to define a recess 34. Recess 34 receives lower end 36 of a 
stemming bar 38. The fit between recess 34 and 36 is snug so that the cartridge 10 is self- 
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supporting on the stemming bar 38. The combination of the stemming bar 38 and the 
cartridge 10A forms the chaining system 30. The stemming bar 38 is provided with a 
longitudinally extending slot, recess or channel 40 through which an initiator cord 42 
passes. The cord 42 is coupled at one end to the initiator 28 and at an opposite end to an 
5 initiation source (not shown). 

In this embodiment, the cartridge 10A is pushed onto the stemming bar 38 with the lower 
end 36 of the stemming bar received within the recess 34 and abutting the wall 24. The 
assembly of the stemming bar 38 and cartridge 10A is then inserted into a hole 44 in a 

10 rock 46 (or other hard material to be fractured). The cartridges 10, 10A as depicted in 
Figures i and 2 are formed from a unitary shell 20, except for the end waiis 24 and 26. 
Notwithstanding this, it is possible for a portion of the shell 20 that defines the first 
compartment 12 to have a wall thickness than that of the first compartment 16. This can 
allow the first compartment 12 to expand radially outwardly by the application of a 

15 compressive force that can be supplied by applying a downward pushing force on a 
stemming bar abutting the end wall 24. By radially expanding the first compartment 12, 
the sealing of the hole 44 can be enhanced thereby improving blasting efficiency. This 
also enables the stemming material 14 to redirect or deflect a portion of the blast energy to 
the wall of the hole 44, away from the stemming bar. 

20 

A third embodiment of the cartridge 10B and charging system 30B is shown in Figures 3- 
10. Here the first compartment 12 of cartridge ,10B is defined by a first container 48 for 
holding the energy absorbing stemming material 14 and the second compartment 16 is 
defined by a second container SO for holding the energetic material 1 8. The containers 48 

2 5 and SO are joined end to end. This is achieved by providing the first container 48 with a 

coupling in the form of an internal recess 52 at its lower end 54 for engaging with a 
coupling in the form of a boss 56 provided at an upper end 58 of the second container 50. 

As shown in Figure 3, by push fitting the boss 50 into the recess 52 the first and second 

3 0 containers 48 and 50 are releasably attached or joined together to form the cartridge 1 0B. 

When in use the cartridge 10B is lowered into a hole 44 formed in a hard material such as 
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a boulder or rock 46 with the second container 50 first or lower most thereby charging the 
hole 44 with both stemming material 14 and energetic material 1 8. 

The first container 48 is in the form of a cylindrical tube having an internal conical wall 60 
5 near its upper end 62. The conical wall 60 commences from a location below the upper 
end 62 and is orientated to point toward the second container 50. Extending longitudinally 
within the cylindrical body of the first container 48 is an internal passage 64. The passage 
commences at the upper end 64 of the container 48 and extends to its lowest point 66 
spaced above the lower end 54. The passage 64 also extends through the conical wall 60. 

10 The conical wall 60 effectively closes the upper end 62 of container 48 and can be 
equated with end wall 24 of cartridges 10 and 10A shown in Figures I and 2. That is 
conical wall 60 can be viewed as one of many different configurations of end walls for the 
first compartment 12. In order to close the lower end 54 a closing plate 68 is provided in 
the form of a disc. This plate 68 is formed with an arcuate cut-out 70 that fits over the 

15 passage 64. One or more internal lands 72 are or can be provided on the inner 
circumferential surface of the container 48 slightly above the lowest point 66 for seating 
the plate 68. 

During manufacture of the cartridge 10B the first container 48 would initially be inverted 
20 and filled from its lower end 52 with the stemming material 14. The end plate 68 is 
inserted into the lower end 52 to rest on the lands 72 with the cut-out 70 seated over the 
end of the passage 64. The end plate 42 can be glued, welded or otherwise fixed in place. 

The second container 50 is also in the form of a short cylindrical tube with an integral end 
25 wall 74 extending across its upper end 58. The boss 56 is created by forming a 

circumferential shoulder 76 about the container 50 at a location below its upper end 58. 

The end wall 74 is provided with a hole 78 leading into the second compartment 16. 

Lower end 80 of the second container 50 is closed by an end wall in the form of disc 82 

fitted inside the lower end 54 and glued, welded or otherwise fixed in place. However, 
3 0 prior to fixing the end wall 82 in place, the second container 50 is filled with the energetic 

material 18. Additionally the initiator 28 is inserted into the container 50, 



WO 00/60301 



PCT/AU00/00265 



The end plate 68 and boss 56 either taken separately or in combination act as a dividing 
wall akin to wall 22 in the cartridges 10, 10A of Figures 1 and 2, separating the stemming 
material 14 and the energetic material 18. Additionally, end wall or disc 82 acts and 
5 functions in the same way as wall 26 of cartridges 10, 10A. 

In this embodiment the initiator 28 is of the type that requires physical connection with an 
initiation source via some type of cord or lead 42. The cord or lead 42 passes through the 
hole 78 in the boss 56. Further, when assembling the first and second containers 48 and 
1 0 50, the lead 42 is also passed through the passage 64 from the lower end 54 up through the 
upper end 62 of the first container 48. 

As depicted in Figure 3, the associated charging system 30B includes elongated stemming 
bar 38 having a conically tapered lower end 36B of a shape complementary to that of the 

15 conical wall 60 for seating inside the upper end 62 of the first container 48. In this way, 
the cartridge 10B can be physically held on the lower end 36B of the stemming bar 38. 
Therefore if required, or if convenient, the cartridge 1 0B can be simply pushed onto the 
stemming bar 38 and the stemming bar inserted into the hole 44 thereby simultaneously 
charging the hole with energetic material 18, and stemming the hole with both the 

20 stemming material 14 and the stemming bar 38 itself. To allow connection of the initiator 
28 with an initiation source, the stemming bar 38 is provided with the longitudinally 
extending slot 40 through which the cord 42 caij be passed. In order to retain the cord 42 
within the confines of the stemming bar 38 a series of transversely extending pins 84 (refer 
to Figure 10) are passed through the stemming bar 38 across the slot 40. 

25 

In use, the stemming bar 38 can also be mechanically held in place, for example by 
holding or pushing its upper end with the use of a massive object such as a jumbo, 
excavator bucket or bulldozer bucket, or alternately by use of other mechanical means 
such as wedges or jacks. Further, a compressive force can be applied to the first container 
30 48 by the stemming bar 38 by using the aforementioned massive object to radially expand 
the first container 48 into physical contact with the side walls of the holes 44. To assist 
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in this radial expansion, the cartridge 10B (or cartridges 10, 10A) can also be formed with 
longitudinal lines of weakness. As mentioned previously this pre-loading of the cartridge 
10B to effectively expand the stemming material in contact with the hole 44 assists in 
deflecting or redirecting some of the blast energy into the material itself, away from the 
5 stemming bar, thus also reducing recoil 

In embodiments where the initiator 28 is operated via electromagnetic/magnetic waves or 
fields a radio transmitter is situated in or near the lower end of the stemming bar 38. 
Further, to assist in the conduction of electromagnetic/magnetic waves and fields the 
10 stemming material 14 may be made of a material that conducts such fields or waves or 
alternately the stemming material 14 can be doped with particles that assist in the 
conduction of electromagnetic or magnetic waves and fields. 

In a further variation, additional containers similar to the second containers 50 (hereinafter 
15 referred to as third containers) can be provided with energetic material only to act as 
booster cartridges. Such booster cartridges could be releasably connectable to the lower 
end 80 of the second containers 50. This can be achieved in a similar manner to that in 
which the second containers 50 is made releasably connectable to the first container 48. 
Alternately one or more booster cartridges could be placed first in the hole 44 and pushed 
20 to the bottom by insertion of the cartridge 1 0B and/or stemming bar 38 into the hole. 

Also additional separate containers or cartridge? holding stemming only can be provided 
for end to end engagement with the upper end of the cartridge 10, 10A, 10B between the 
stemming bar 38 and the cartridge. These additional containers or cartridges can be made 

2 5 releasably connectable in an end to end manner. 

Figure 11 depicts a further embodiment of the cartridge 10C. The cartridge 10C 
comprises a first container 48 defining the first compartment 12 for holding stemming 
material 16 and a second container 50 defining the second compartment 16 for holding the 

3 0 energetic material 18. Dividing wall 22 between the first and second compartments is in 

the form of a plug having an axial hole through which lead 42 of initiator 28 passes. The 
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initiator 28 is disposed within the second container 50. The free end of the second 
container 50 is closed by a wall 26 which is also in the form of a plug. The opposite end 
of the cartridge 10C is closed with an end wall 24 through which the lead 42 passes. In 
order to increase the sealing/stemming effect, the first compartment 12 ie. container 48 is 
5 constructed to be defonnable when pressure is applied to the end wall 24 of the cartridge 
10C when in the hole. Such pressure may be applied by manual tamping or packing using 
a rod. The pressure results in the compartment 12 expanding radially outwardly against the 
wall of a hole. This can provide sufficient grip so as to hold the cartridge 10C within the 
hole without being ejected upon detonation, without the need of any external device such 
10 as a stemming bar. In such instances, the cartridge 10C acts as a self-stemming cartridge. 
It is envisaged that this effect will be most apparent with smaii diameter holes say of up to 
18mm. 

Lines or slits of weakness can be formed about the compartment 12 in order to enhance its 
15 deformation and increase the likelihood of it bursting upon the application of a 
compressive force on end wall 24. The deformation and bursting can be further enhanced 
by making the compartment 12/container 48 from an easily defonnable material such as 
thin wall plastics or paper. 

The first compartment 16/container 50 is in the form of an open ended tube made from a 
rigid material that would resist deformation during the tamping or application of 
compressive force on the end 24 of the cartridge IOC. For example the compartment 16 
may be made from rigid plastics, metal or a composite. The compartment 16/container 50 
should be rigid and relatively strong to allow a high rate of pressure development of the 
ignited energetic material 18. This may be advantageous because a very rapid rise of 
pressure leads in turn to a very rapid complete combustion reaction of the energetic 
material 18. The faster this reaction, the less change of gas leakage prior to use for work 
being done in terms of breaking or fracturing the rock or other hard material. 

30 Figure 12 depicts a further embodiment of the cartridge 10D. The cartridge 10D differs 
from cartridge 10C solely in the form of the dividing wall 22 between the first 
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compartment 12 and second compartment 16. In this embodiment, the dividing wall 22 is 
formed integrally with end 58 of the second container 50. In all other respects, the 
cartridge 10D is the same as cartridge 10C depicted in Figure 1 1 . 

5 Figure 13 depicts a further embodiment of the cartridge 10E that is identical to the 
cartridge 10C of Figure 1 1 but with the additional of a wedging means in the form of a 
wedging cap 86 coupled to the free end of the first compartment 12. In use, the wedging 
cap 86 acts to wedge between the outer peripheral surface of the cartridge 10E and the 
side wall of the hole. This produces two effects. Firstly, it assists in sealing the hole. 

1 0 Further, it serves to retain the cartridge 10E in the hole during and after detonation so as to 
enhance the self-stemming effect of the cartridge 10E. The cap 86 is provided with a 
central hole through which the lead 42 passes. The wall or skirt 88 that is tapered so as to 
increase in thickness in a direction away from the second compartment 16. When the 
cartridge 10E is inserted into a hole pressure is applied thereto via the cap 86. This forces 

15 the cap 86 over the free end of the compartment 12 and, due to the tapered nature of the 
skirt 88 can cause skirt 88 to flare radially outwardly. The flaring of the skirt 88 can be 
enhanced by providing one or more longitudinally slots or castellations in a skirt 88. 

A further embodiment of the cartridge 10F is depicted in Figure 14. The cartridge 10F 
2 0 differs from cartridge 10E depicted in Figure 3 only by the replacement of the planar end 
wall 24 with a frusto-conical cap 24F. The cap 24F has an upper frustum 90 that 
converges in a direction away from the first compartment 12. End 92 of the frustum 90 is 
provided with a hole through which the lead 42 extends. The opposite end of the cap 24F 
is provided with a short substantially constant diameter extension 94 that fits inside and is 

2 5 attached or otherwise fixed to the upper end 62 of the first compartment 12. The cap 24F 

mates with the ridging cap 86 to assist in wedging and locking the cap 86 against an inside 
surface of the hole into which the cartridge 10F is inserted. 

Figure 15 depicts a further embodiment of the cartridge 10G. This embodiment includes a 

3 0 first compartment 12 for holding the energy absorbing stemming material 14 and a second 

compartment 16 for containing the energetic material 18. The cartridge 10G also includes 
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an end cap 24F and a wedging cap 86 similar to that of cartridge 10F depicted in Figure 
14. The first compartment 12 is defined by a first container 48 and the second 
compartment defined by a second container 50. The cartridge 10G however differs ftom 
cartridge 10F as follows: the lower end 54 of the container 50 is closed by forming the 
5 compartment 50 with an integral closed lower end rather than by using a separate end wall 
or plug; and, the dividing wall 22 is in the form of a cone 96 that in turn constitutes part 
of a coupling 98 for coupling the first container 48 to the second container 50. The 
coupling 98 can be viewed as a short length of tube within which the cone 96 is located. 
The cone 96 is directed so that it converges in a direction from the first compartment 12 to 
10 the second compartment 16. A hole is formed at the apex of the cone 96 to allow passage 
of the lead 42, A lateral flange or ring 100 is formed about the base of the cone 96 on the 
outside of coupling 98. The flange 100 forms an abutment for the adjacent ends of the 
first and second compartments 48, 50. 

15 It is envisaged that the coupling 98 will be moulded in one piece ftom a plastics material, 
although it could be made from several different components that are connected together, 
for example the cone 96 and the flange 100 as one component, and two short lengths of 
tubing that are co-linearly attached on opposite sides of the flange 100. The coupling 98 
forms a number of functions including: acting as a pressure bulkhead during combustion 

2 0 of the energetic material 18; deforming in a manner so that the flange 100 extends radially 
outwardly to seal against the side walls of the hole during combustion of the energetic 
material 18 thus reducing the leakage of high pressure gases from the hole; forcing the 
stemming 14 in the region of the cone 96 upwardly into the container 48 thereby radially 
pressurising the stemming 14 against the internal surface of the first compartment 12 and 

25 thus in turn against the side walls of the hole thereby further assisting and reducing 
potential further leakage of high pressure gases from the hole; supporting and centralising 
the initiator 28; sealing the initiator 28 and energetic material 18 from moisture or other 
contaminants that may be present in the stemming 14; and supporting the first and second 
compartments 12, 16. 



30 
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The cartridges 10 may be made in a variety of sizes, ie diameters. As mentioned above, 
the cartridges 10C - 10G have characteristics which enable them to be self-stemming in 
the hole particularly if used in smaller diameter holes say up to 18mm. The cartridges 10 
would be ideally suited to independent contractors who have as their primary drilling 
5 device, small hand-held drills such as a HILTI or a KANGO hammer or a hand-held 
pneumatic impact hammer drill. As such types of manual drills are standard equipment 
for all blasting contractors, it can be appreciated that use of the present cartridge 10 does 
not require any capital outlay other than, of course, the cost of the cartridge 10 itself. 
Notwithstanding this, cartridges of larger diameter can be used for breaking or fracturing 

10 rock or other hard material in which larger diameter holes have been drilled by use of 
track mounted drills, jack leg drills or jumbo mounted drills. As the cartridge 10 includes 
all of the matter normally required, ie energetic material 16, stemming 18 and initiator 20 
use of the cartridge 10 can simplify and increase the rate of blasting. There is no need to 
hold separate supplies of energetic material, stemming and initiators and then separately 

1 5 insert the same into a hole. 

Now that embodiments of the present invention have been described in detail it will be 
apparent to those skilled in the relevant arts that numerous modifications and variations 
may be made without departing from the basic inventive concepts. For example, the 

2 0 stemming material 14 is largely depicted as being in the form of a particulate stemming 
such as aggregate. However other types of stemming can be included such as liquids or 
slurries that have the physical property of increasing viscosity with increased shear. 
Further, the upper end walls of the cartridges 10, 10A have been shown as being either a 
planar wall 24 or a conical wall 60. However this wall can take numerous other shapes 

25 such as concavely or convexly curved walls that can engage or mate with a 
complimentarily shaped lower end of the stemming bar. Also, there is no need for the 
portions of the cartridges 10, 10G that define the first and second compartments to be 
made from the same material. Ideally the second compartment holding the energetic 
material will have a reasonable degree of rigidity so as to confine the energetic material 

30 during the initial stages of initiation. On the other hand, it is preferable for the first 
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compartment containing the stemming material to be relatively easily radially deformable 
so that it can be pushed against the side walls of the hole to increase the sealing effect 

All such modifications and variations together with others that would be obvious to a 
5 person of obvious person skilled in the art are deemed to be within the scope of the present 
invention the nature of which is to be determined from the above description and the 
appended claims. 
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CLAIMS 

1- A cartridge having a first compartment holding a volume of stemming 

5 material and a second compartment holding a volume of energetic material. 

2. A cartridge according to claim 1 wherein the cartridge includes a cartridge 
shell having a dividing wall to form, on opposite sides thereof, the first and second 
compartments. 

10 

3. A cartridge according to claim 2 wherein the cartridge sheii includes a first 
container defining said first compartment and a second container defining said second 
compartment, and the first and second containers are joined end to end to form the 
cartridge, with said dividing wall provided between said first and second compartment 

15 

4. A cartridge according to claim 3 wherein the first container has opposite 
first and second ends and the second container has opposite first and second ends and the 
second end of the first container and the first end of the second container are provided with 
respective complementary releasable engaging means for joining the first and second 

2 0 containers together. 

5. A cartridge according to claim 3 f or 4 wherein the dividing wall is in the 
form of a first plug inserted into an end qf the second compartment adjacent the first 
compartment 

25 

6. A cartridge according to claim 3 or 4 wherein the dividing wall is in the 
form of a wall formed integrally with an end of the second compartment adjacent the first 
compartment. 

30 7. A cartridge according to claim 2 or 3 wherein the dividing wall is part of a 

coupling device that couples the first compartment to the second compartment 
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8. A cartridge according to claim 7 wherein the dividing wall is in the shape 
of a cone that converges in a direction from the first compartment to the second 
compartment 

5 

9. A cartridge according to claim 8 wherein the cone includes a lateral flange 
extending radially outwardly about a base of the cone and between the first and second 
compartments whereby, in use, upon initiation of the energetic material, the cone is 
deformed in a manner to spread the flange into abutting contact with the sides of the hole 

1 0 for resisting the escape of gases generated by the energetic material from above the second 
compartment 

10. A cartridge according to any one of claims 1 - 9 further including wedging 
means coupled to the first compartment to wedge between an outer peripheral surface of 

15 the first compartment and the side wall of the hole to form a seal in the hole. 

H - A cartridge according to claim 1 0 wherein said wedging means includes a 

wedging cap that fits over said a free end of the first compartment, the cap having a 
tapered skirt that increases in thickness in a direction away from the second compartment 

20 

12. A cartridge according to claim 11 wherein a free end of the first 
compartment is provided with an end cap having a tapered external surface for mating 
with and assist in outward spreading of said wedging cap when said wedging cap is 
pushed onto said end cap. 

25 

13. A cartridge according to any one of claims 1 - 12 further including a 
passage passing through the first compartment to provide communication between the 
second compartment and a location remote from the cartridge. 

30 14. A cartridge according to claim 13 further including an initiator disposed in 

the second compartment for initiating the energetic material. 
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1 5. A cartridge according to claim 14 further including an initiator cord or lead 
passing through the passage and connected at one end to the initiator and having a free 
opposite end for connection to an initiation source. 

5 

16. A cartridge according to any one of claims 1-15 wherein said first 
compartment is constructed to deform when a compressive force is applied to an upper 
end of the cartridge when in a hole to press said first compartment and/or stemming 
material into contact with the wall of the hole. 

10 

17. A cartridge according to claim 16 wherein the first compartment is made 
from a thin walled material. 

18. A cartridge according to claim 16 or 17 wherein the first compartment is 
15 provided with one or more slits or lines of weakness to facilitate deformation or bursting 

of said first compartment. 

19. A charging system for charging a hole formed in a hard material, the 
system including: 

20 a cartridge having a first compartment holding a volume of energy 

absorbing stemming material and a second compartment holding a volume of energetic 
material; and 

a stemming bar having a lower end engaging the cartridge when in the hole 
and an upper end adjacent or extending from the hole. 

25 

20. A system according to claim 19 further including a coupling means for 
coupling the stemmed cartridge to the lower end of the stemming bar. 

21. A system according to claim 20 wherein the coupling means includes a 
30 recess of a shape complimentary to the shape of the lower end of the stemming bar for 

receiving the lower end of the stemming bar. 



WO 00/60301 



PCT/AU00/00265 



-19- 

22. A system according to claim 21 further including an initiator disposed in 
the second compartment for initiating the energetic material. 

23. A system according to claim 22 wherein the stemming bar is provided with 
5 a slot, recess or channel and the system further includes an initiator cord passing through 

said slot, recess or channel, said cord coupled at one end to said initiator and at an opposite 
end to an initiation source. 

24. A method of charging a hole including the steps of: 

10 providing a cartridge having a first compartment holding a volume of stemming 

material and a second compartment holding a volume of energetic material; 

inserting the cartridge, with the second compartment first, into a hole formed in a 
hard material to be fractured; and 

inserting a stemming bar into the hole with a lower end of the stemming bar 
1 5 bearing on said cartridge. 

25. A method according to claim 24 further including the step of coupling the 
cartridge to the lower end of the stemming bar and inserting the stemming bar, lower end 
first, into the hole. 

20 

26. A method according to claim 25 further including the step of mechanically 
holding the stemming bar in the hole. 

27. A method according to claim 26 further including the step of applying a 
25 compressive force to the first compartment to radially expand the first compartment into 

contact with a peripheral surface of the hole. 

28. A method according to claim 27 wherein the step of applying a 
compressive force comprises applying a force to the upper end of the stemming bar which 

30 force is transmitted by the stemming bar to the first compartment. 
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